
• Maximum fipronil concentrations in water ranged from 0.829 to 5.29 µg/L (micrograms per liter) 
during March through April, corresponding to the release of ricefield tailwater.  

• Fipronil degradation products in water were detected from February through June 2000.  Aero-
bic degradation products desulfinylfipronil and fipronil sulfone were detected at maximum con-
centrations in March and April, similarly to the parent compound. Maximum concentrations of 
the anaerobic degradation product fipronil sulfide were detected in June. 

• Concentrations of fipronil and degradation products in suspended sediment ranged from 1 to 10 
percent of the concentrations in water. 

• The parent compound fipronil is not accumulating in bed sediment. 

• The anaerobic reduction degradation product fipronil sulfide was the predominant degradation 
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e Mermentau River Basin is a unique 
tural area located  in southwestern 
na.  Historically, the area was a 
s prairie similar in many ways to the 
s prairie in the midwestern United 
Allain and others, 2000).  The area 
called coastal prairie or wet prairie 
, 1972).  The distinctive prairie char-
ics of the basin are a result of an 
eable clay layer underlying the shal-

ils.  Five major tributaries divide the 
to a series of broad, flat areas ideal for 

ture.  The areas are separated by bot-
d hardwood riparian corridors that 
 width from only a hundred feet to sev-
les.  Thus, the basin is characterized by 
ritic river system, low gradient, and a 
clay soil.  
ost of the Mermentau River Basin has 
tered for growing rice, sugarcane, for-
ain crops, crawfish production, and 
razing.   Rice, however, is the most 
ant agricultural crop produced in the 
Crawfish farming also occurs in rice-
  The insecticide fipronil was licensed 
 (U.S. Environmental Protection 
, 1996a), and the insecticide was 

 used on rice seed to control the rice 
eevil beginning in 1999.  In the sum-

 1999, public concern in Louisiana 
            

Basin i
by a cy
typical

ver the use of fipronil-coated rice seed 
 apparent negative effects on commer-

epartment of the Interior                                        
eological Survey                                      
s ranged from 0.636 to 24.8 µg/kg (micro-
lfinylfipronil and fipronil sulfone also were 

duced crawfish populations in the 
au River Basin.  Traditional rice-cul-
ractices include releases of ricefield 
he spring months.  The effects of 
rainage on receiving waters and 

not well understood. 
report presents a study of the analy-
ronil and three of its degradation 
in water, suspended sediment, and 
ent.  Samples were collected from 
 the rice-producing areas of the Mer-
iver Basin from February to Septem-
collected as part of the U.S. 
al Survey National Water-Quality 
nt (NAWQA) Program.  This insecti-

its degradation products--desulfi-
il, fipronil sulfide, and fipronil 
were selected for discussion because 
rmation currently exists on the occur-
 partitioning of this new insecticide 
ironment.

ermentau River Basin has a drain-
f about 3,800 mi2 (square miles) 
71). Land-surface elevations are less 
feet in most of the basin and range 
o 30 feet above the National Geodec-
al Datum of 1929 along the Mermen-
 main stem (Garrison, 1997).  
n in the upper basin consists of mixed 
woods, but as the land flattens veg-
pidly changes.  The Mermentau River 
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press-water tupelo riparian zone that is 
ly flooded for a large part of the year.  

ion Par
than in

                                                                                
                                                                              
s generally are steep in the tributaries 
ess-water tupelo extending into the 
long the lower reaches, banks often 

iscernible as the water extends into a 
nd hardwood flood plain.  The flood 
 abruptly end as it meets a ricefield 

tem or roadway.  Water velocities are 
 less than 1 ft/s (foot per second).  
low reversals can occur in the tribu-
 canals draining into the river during 
f heavy pumping for rice irrigation. 
mbed substrate in the tributaries and 
nnel is silt and clay.  The substrate in 
 of the main stem and smaller tribu-
 also be a soft flocculent muck rich 
c matter.  
l rice acreage in the seven parishes 
Allen, Evangeline, Jefferson Davis, 
, St. Landry, and Vermilion) of the 
au River Basin was almost 400,000 
998 and about 340,000 acres in 2000 
a Cooperative Extension Service, 

00).  The primary cause of the 
in rice acreage was a drought in 
uisiana which began in the spring of 
 lasted well into the summer and fall 
 Rice cultivation in this basin utilizes 
nd and surface water (fig. 1) (B.P. 

U.S. Geological Survey, written com-
02).  The decreased availability of 
ace water during the drought in the 
part of the basin, especially Vermil-
ish, resulted in less rice planted in 2000 
 1998. 
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eams result in high turbidities during 
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 Design
or to the public concern about fipronil,  
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AWQA Program.  The purpose of the 
ent is to integrate surface- and ground-
uality data with information about 
 invertebrate community structure to 

ore complete understanding of the fac-
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estern Louisiana are an internationally 
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: Ecology and aquatic invertebrate com-
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ations from each major tributary: 
des Cannes, Bayou Nezpique, Bayou 
ine, Bayou Plaquemine Brule, and 

of a me
in bed 
ueue de Tortue (table 1).   One site 
ed near the headwaters of each major 
and 1 to 2 sites were located mid-
ownstream.  Two sites were located 

ermentau River main stem: Mermen-
rmentau and Mermentau at Lake 
ermentau at Mermentau is a long-
S water-quality site.  Downstream 
mentau at Lake Arthur, tidal effects 
ulf Intracoastal Waterway greatly 
te data analysis and were excluded 
 study of fipronil and three of its deg-
roducts. The sites were sampled 

February to June 2000.  Bed sedi-
ples were collected from August 28 
ber 6, 2000.

Collection and Laboratory 

S personnel conducted extensive dis-
with the following organizations 
mpling for fipronil and its degrada-
ucts: Louisiana Department of Agri-
d Forestry, Louisiana State 

y Agriculture Center, including their 
ure Research Station and Rice 
 Station, and Bayer CropScience, the 
urers of fipronil.
r column samples were collected 
 to methods described in Fishman 
man (1989) and Shelton (1994). In 
ams where water velocities were less 
t/s, a weighted bottle sampler was 
llect a depth-integrated sample.  
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e of water passing through a baked 
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lyzed at the USGS National Water 
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pler has a 6-by-6 inch collection area 
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 at each site, composited, and a 
e was placed in a baked glass bottle 
ed at 4 degrees Celsius to the 
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 methods were custom modifications 

thod for determinations of compounds 

sediment (Furlong and others, 1996).
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Site name

1 Bayou Nezpique near Basile
2 Bayou Nezpique at Guidry Road near Basile
3 Bayou des Cannes near Eunice
4 Bayou Mallet near Eunice
5 Bayou Nezpique near Panchoville
6 Bayou des Cannes near Iota
7 Bayou Plaquemine Brule near Church Point
8 East Bayou Lacassine near Welsh
9 West Bayou Grand Marais near Roanoke

10 Mermentau River at Mermentau
11 Bayou Plaquemine Brule at Estherwood
12 Bayou Wikoff near Rayne
13 Bayou Chene near Thornwell
14 Bayou Lacassine near Lake Arthur
15
16
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ronil, 5-amino-1-[2,6 dichloro-4-(tri-
ethyl)phenyl]-4-[(1R,S)-(triflurome-
lfinyl]-1H-pyrazole-3-carbonitrile, was 
red in 1987 and first registered as a 
e in the United States in 1996.  

il is a phenylpyrazole insecticide which 
ns by targeting the gamma-aminobu-
id (GABA) receptor system of insects 
nd James, 1991), interfering with chlo-
nsport through the membranes of neu-
t sufficient doses, fipronil causes 

excitation, paralysis, and insect death 
and others, 1998).
s organic compounds, pesticides have 
ity for the natural organic matter 
 in soils or water (Barbash and Resek, 
 This affinity can be expressed by 
ng a coefficient K indicating the com-
s organic carbon partitioning coefficient 
r octanol/water partitioning coefficient 
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he compound to bind to soil particles, 
g in lower mobility through the soil. 

on the Koc data (table 2), fipronil and 
nylfipronil are expected to display low-
erate mobility, and fipronil sulfide and 

17
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l sulfone a low mobility (Connelly, 
 The fipronil parent compound has a  
of 4.01, which places it between 
soluble pesticides such as DDT, 
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f 2.6 (U.S. Environmental Protection 

1996b).
e chemical characteristics indicate 
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l sulfone MB 46136 4,209 Not available

Poulenc (1996); 2Connelly (2001)
 native bluegill sunfish than the 
compound.  Fipronil sulfone is 
es more toxic, and fipronil sul-
.9 times more toxic to fresh-

nvertebrates than the parent 
nd (U.S. Environmental Pro-
Agency, 1996a).

Clain (2001) has shown that 
e crawfish may be susceptible 
nitial ricefield release water 
ipronil-treated seed is applied 
ng typical planting practices, 
t water temperature and turbid-
 may play a role in increased 
 of fipronil to crawfish.

il in Surface Water
ncentrations of fipronil and 
lected degradation products 
d in table 3.  The maximum 

trations of the parent com-
occurred in late March through 
ril.  The maximum concentra-
tected in this study were from 

dwaters of small bayous sur-
assine near Welsh)  and 5.19 µg/L 
9, at site 9 (West Bayou Grand 
r Roanoke).  The maximum fipronil 
ion detected at the main stem of the 
u River was 3.0 µg/L at site 10 
au River at Mermentau).  The maxi-
entration of fipronil occurs at or 
fore the maximum concentrations 
cefield pesticides such as molinate 
 others, 2000, 2001).  

r samples also were analyzed for 
nil degradation products (table 3). 
ation product detected in the high-

trations was desulfinylfipronil.  Des-
onil is the result of aerobic 
adation, so the fact that this degrada-
ct was detected in the highest con-
 in the water column (1.13 µg/L at 

ns de
 hea
nded by rice agriculture, such as 
9 µg/L on March 23, at site 8 (East 
Oxidation in soil (aerobic)
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Table 3.  Concentrations of fipronil and three degradation products in water, Mermentau River Basin, Louisiana, 2000
            [Concentrations are in micrograms per liter; <, less than the method detection level; E, estimated; --, not analyzed]

Sample
(month-day) Fipronil Desulfinyl- 

fipronil
Fipronil 
sulfide

Fipronil 
sulfone

Bayou Nezpique near Basile (site1)
2-22 <0.0044 -- -- 0.0062
3-21 1.29 0.151 0.054 .065
4-18 .593 .158 .109 .052
5-30 .028 .063 .148 .03
6-27 .009 .036 .087 .022

Bayou Nezpique at Guidry Road near Basile (site 2)
2-22 <.0044 -- -- .012

  3-21 3.94 .651 .067 .015
4-18 1.7 .242 .109 .089
5-30 .297 .082 .127 .049
6-27 .012 .059 .12 .037

Bayou des Cannes near Eunice (site 3)
2-22 .005 -- -- .014
3- 9 .0044 -- -- .012
4- 5 .799 .166 .045 .05
4-18 2.69 .593 .124 .163
5-10 .088 .102 .076 .039
6-21 .014 .046 .058 .03
6-27 .016 .061 .081 .04

Bayou Mallet near Eunice (site 4)
2-22 <.0044 -- -- .005
4-18 .829 .13 .043 .044
5-30 .298 .282 .043 .027
6-27 <.0044 .018 .022 .008

Bayou Nezpique near Panchoville (site 5)
2-23 <.0044 -- -- .012
4-19 3.24 .36 .149 .143
5-31 .083 .079 .172 .05
6-28 .03 .071 .186 .05

Bayou des Cannes near Iota (site 6)
2-23 .005 -- -- .013
3-22 2.69 .416 .071 .116
4-19 2.26 .413 .137 .126
5-31 .104 .171 .214 .07
6-28 .013 .071 .119 .038

Bayou Plaquemine Brule near Church Point (site 7)
2-22 <.0044 -- -- <.005
3-21 1.59 1.13 .034 .126
4-18 .128 .036 .018 .011
5-30 <.0044E .005E .008 .004
6-27 <.0044E .004E .007 .004

East Bayou Lacassine near Welsh (site 8)
2-24 <.0044 -- -- .019
3-23 5.29E .2 .046 .132
4-19 4.54 .4 .171 .205
5-31 .09 .082 .163 .079
6-28 .024 .041 .1 .046

West Bayou Grand Marais near Roanoke (site 9)
2-23 .007 -- -- .017
3-22 1.28 .12 .043 .066
4-19 5.19E .425 .128 .202
5-31 .047 .066 .145 .057
6-28 .017 .033 .097 .037

 Sample
  (month-day) Fipronil Desulfinyl- 

fipronil
Fipronil 
sulfide

Fipronil 
sulfone

Mermentau River at Mermentau (site 10)
2-23 0.006 -- -- 0.015
3-  8 <.0044 -- -- .013
3-23 .193 0.037 0.03 .018
4- 4 3.00 .51 .103 .163
4-19 1.02 .207 .071 .064
5- 9 .188 .068 .059 .038
5-31 .188 .101 .083 .044
6-20 .109 .109 .122 .052
6-28 .06 .086 .115 .052

Bayou Plaquemine Brule at Estherwood (site 11)
2-23 <.0044 -- -- .013
3-22 3.04 .566 .085 .195
4-20 2.47 .541 .105 .144
6- 1 .243 .157 .129 .062
6-28 .019 .049 .066 .034

Bayou Wikoff near Rayne (site 12)
2-23 <.0044 -- -- .004
3-21 .106 .091 .026 .018
4-19 1.07 .482 .044 .09
6- 1 .008 .038 .027 .015
6-27 <.0044E .009 .012 .006

Bayou Chene near Thornwell (site 13)
2-24 <.0044 -- -- .012
3-23 1.44 .09 .045 .066
4-20 2.6 .284 .122 .124
5-31 .086 .092 .107 .043
6-28 .047 .115 .169 .058

Bayou Lacassine near Lake Arthur (site 14)
2-24 <.0044 -- -- .01
3-23 <.0044 .024 .011 .008
4- 4 1.94 .226 .077 .081
4-20 1.04 .219 .08 .068
5- 9 .176 .059 .048 .029
6- 1 .092 .073 .066 .029
6-20 .056 .094 .075 .033
6-28 .052 .121 .085 .042

Mermentau River at Lake Arthur (site 15)
2-24 <.0044 -- --  .016
3-23 .09 .034 .028 .016
4-20 .915 .195 .064 .06
6- 1 .161 .112 .08 .046
6-29 .077 .1 .113 .053

Bayou Queue de Tortue at Riceville (site 16)
2-24 <.0044 -- -- .01
3-23 1.64 .305 .037 .064
4-20 3.23 .534 .167 .194
6- 1 .282 .158 .14 .063
6-29 .016 .052 .084 .039

Bayou Queue de Tortue near Lelieux (site 17)
2-25 <.0044 -- -- .009
3-24 4.07 .47 .069 .16
6- 1 .807 .236 .184 .11
6-28 .007 .03 .062 .024
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